Interleukin-2-activated natural killer cells can support hematopoiesis in vitro and promote marrow engraftment in vivo.
Purified natural killer (NK) cells were obtained from mice with severe combined immune deficiency (SCID) to ascertain their effect on hematopoiesis. When activated and propagated with recombinant human interleukin-2 (rhIL-2) in vitro, SCID spleen cells maintained a phenotypic and lytic spectrum consistent with a pure population of activated NK cells. When added with syngeneic bone marrow cells (BMC) in soft agar, the activated NK cells could support hematopoietic growth in vitro without the addition of exogenous hematopoietic growth factors. However, when syngeneic BMC were added along with cytokines to produce optimal growth conditions, the addition of NK cells was then inhibitory for hematopoietic colony formation. Antibodies to interferon-gamma (IFN-gamma) partially reversed the inhibitory effects. Supernatants from the NK-cell cultures could also exert these effects on hematopoiesis, although to a lesser extent. Analysis of the NK cell RNA demonstrated that activated NK cells express genes for hematopoietic growth factors such as granulocyte-macrophage colony-stimulating factor (GM-CSF), granulocyte CSF (G-CSF), and IL-1 beta. The NK cells were also found to express IFN-gamma, transforming growth factor-beta 1 (TGF-beta 1), and tumor necrosis factor-alpha (TNF-alpha) mRNA. Analysis of the NK-cell supernatants using factor-dependent myeloid progenitor cell lines showed that the NK cells were producing G-CSF and growth-promoting activity that could not be attributed to IL-1, IL-3, IL-4, IL-5, IL-6, GM-CSF, G-CSF, macrophage CSF (M-CSF), or stem cell factor. The transfer of activated NK cells with BMC into lethally irradiated syngeneic mice resulted in greater BMC engraftment in the recipients. Thus, these results using a pure population of activated NK cells indicate that when activated, these cells can produce a variety of growth factors for hematopoiesis and exert significant hematopoietic growth-promoting effects in vivo.